The Permo-Carboniferous outcrops of the Gulf 
of Suez région, Egypt: stratigraphie 
classification and corrélation 


Mahmoud KORA 

Faculty of Science, Department of Geology, 
University of Mansoura, Mansoura 35516 (Egypt) 
Scimgeldept@mum.mans.eun.eg 



KEYWORDS 

Peri-Tethys, 
corrélations, 
Late Palaeozoic, 
Gulf of Suez, 
Near East. 


Kora M. 1998. — The Permo-Carboniferous outcrops of the Gulf of Suez région. Egypt: 
stratigraphie classification and corrélation, in Crasquin-Soleau S., Izart A., Vaslet D. & De 
Wever P, (eds), Peri-Tethys: stratigraphie corrélations 2, Geodiversitas 20 (4) : 701-721. 

ABSTRACT 

The Permo-Carboniferous succession in lhe Gulf of Suez région is subdivi- 
ded into: the Abu Thora Formation (Lue Visean-Early Westphalian), the 
Abu Durba Formation (Middle Westphalian), and the Aheimtr Formation 
(Late Westphalian/Stcphaniaii-Early Permian), The Abu Thora and Abu 
Durba formations of Sinai are coeval with the Abu Da-ag Formation in the 
Northern Galala. The Aheimer Formation corresponds to the Ataqa 
Formation in the subsurface of the Cîulf of Suez. These clasric-dominated 
deposits reflect shallow subridai, prograding shoreline and fluviarile condi¬ 
tions. They overlie conformably open marine Early Carbonifcrous carbonates 
of the Um Bogma Formation and are overlain unconformably by continental 
red bed succession of Late Permian-Triassic âge known as the Qiseib 
Formation. The whole Carboniferous-Permian succession in the région is 
bounded by two unconformities; a lower one resulted from the removal of 
the underlying Early Palaeozoic and the basal beds of the Early 
Carbonîferous, and an upper one manifested by the partial érosion of the 
Permo-Carboniferous deposits front the area. Stratigraphie corrélations with 
équivalent unirs recordcd from the Southern Peri-Tethyan basins indicate 
that great areas of North Africa and the Near East vvere situated near the 
Southern margin of the Tethyan seaway during ntosc of the Late 
Carboniferous-Early Permian time. 
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RÉSUMÉ 

Les affleurements d'âge carbonifère et permien de la région du golfe de Suez, 
Egypte : codification et corrélation stratigraphujue. La succession permo-carbo¬ 
nifère dans la région du golfe de Suez est subdivisée en : la Formation Abu 
Thora (Viséen supérieur-Westphalien inférieur), la Formarion Abu Durba 
(Westphalicn moyen) et la Formation Aheimer (Westphalien supérieur/ 
Stéphanien-I'ermien inférieur). Les formations Abu Thora et Abu Durba du 
Sinaï sont, contemporaines de la Formation Abu Darag dans le Galala septen¬ 
trional. la Fnrmarion Aheimer correspond à la Formation Atnqa en subsurfa- 
ce dans le golfe de Suez. Ces dépôts à dominance élastique reflètent des 
conditions subridales peu profondes, ligne de rivage et lluviatilc. Ils reposent 
en conformité sut les carbonates marins ouverts d'âge carbonifère inférieur de 
la Formarion Um Bogma et sont recouverts en discordance par une succes¬ 
sion continentale à bancs rouges du Permien siipérieur-Trias, la Formation 
Qiseib. La succession permo-carbonifère de la région est limitée par deux dis¬ 
cordances : l’inférieure qui résulte de l'érosion du Paléozoïque inférieur et des 
bancs inférieurs du Carbonifère inférieur et la supérieure, qui se manifeste par 
l’érosion partielle du Permo-Carbonifère dans la région. Des corrélations 
srrarigraphiques avec les bassins du domaine Sud péritéthysien indiquent que 
le Nord de l’Afrique et le Proche-Orient étaient situés près de la marge sud 
de la Téihys pendant le Carbonifère supérieur et le Permien inférieur. 


INTRODUCTION 

Of the Palaeo/.oic of Egypt, the Garbonifcrous- 
Permian rocks are sporadically exposed on both 
sides of the Gulf of .Sue/.. Good outerops are stu- 
died from west-central Sinai at Um Bogma, 
Wadi Feiran and Abu Durba, and west of the 
gulf in the Non lient Galala, Abu Darag, Wadi 
Araba and in Wadi El-Dakhel (Fig. 1). Despite 
numerous investigations over the last cenrury, 
stratigraphie corrélations of the Lare Palaeo/.oic 
successions in the région remaiiied controversial 
and different lithoscratigraphic .schemes hâve 
been proposed by varions authots (Fig. 2). The 
summary of stratigraphie subdivisions of the 
Palaeozoic rocks in Egypt outlined by Abdallah 
(1992) emphasises the grear dispute between dif¬ 
ferent atithors concerning.some of the rock units. 
The objective of this paper is twofold: (1) to 
bring together in a single document a comprc- 
hensive summary of wliat Ls now known of the 
stratigraphy of the Pcrmo-Carboniferous rocks 
exposed in the Gulf of Suez région and to esta- 
blish a umfied stratigraphie scheme, and (2) to 
correlate this succession with synchronous units 


known from other countries in the Middle East. 
Much of the text is devoted to a systematic 
accoum of the stratigraphie classification of the 
Pcrino-Carboniferous in the area. Within indivi- 
dual stratigraphie units, local rock sequences are 
dcscribcd and illustrated. These local sections are 
related to each other and to équivalent rock 
sequences outside the Gulf of Suez, région to 
depict the distribution, latéral changes, âge and 
gaps in the stratigraphie record ncccssary to 
untaveling the géologie history of the région. 

The literature dealing with the suhject has been 
recently revîewed and the history of the palaeon- 
cological tesearch has been outlined by' Kora 
(1995a, b). Therefore, only sonie significant 
publications are cited hcreiri. Mac to floral ele- 
ments are quored from Lejal-Nicol (1990) whe- 
reas the micro floral assemblages are conduded 
from Kora ( 1D93). Also, the micro- and macro- 
fauna are stimmed up from the works of Kora 
(1989), Kota 6c Mansour (1991, 1992) and Kora 
(1992) which are utili/.ing sonie data from carlier 
liierature, The présent study has also gained 
much from the tectono-sedimentary synthesis 
and faciès interprétations given by Issawi & Jux 
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(1982), Jux & Issawi (1983), Keeley (1989), 
Abdallah et al. (1992), Darvvish (1992), 
Weissbrod (1994) and Issawi (1996). 

However, many gaps scill exist and (lie présent 
biostratigraphie zonation is only tentative. 
Obviously, these successions lieéd to be cloSely 
investigaied to look for more teliable fossils in 
these rarcly fossiliferous clastic-dominated succes¬ 
sions. Scattered land mines dnfted in the area 
partlv make it dangerous. Neverthelcss, the domi¬ 
nant depositional environments could be conclud- 
ed front macro- and microfiches interprétations. 
The biostratigraphy of the Early Carboniferous 
richly fossiliferous carbonates of Um Bogma 
Formation is not induded in this study. 


L1THOSTRATIGRAPHY 

The Permo-Carboniferous succession exposed in 
the Cuit ot Suc?, région Consista mainly ofsand- 
stones and shales intercalating minor siltstones 
and sandy dolostones. In Siuai, this succession 
overlies conformably Early Carboniferous earbo- 
nacc séquence known as the Um Bogma 
Formation. The Permo-Carboniferous deposits 
are overlain unconformably either by Permo- 
Triassic red beds of the Qiseib Formation or by 
Early Cretaceous pebbly sandstones of the Malha 
Formation. 

The first priority of this study was to establish a 
reliable stratigraphy. The suggested lithostrati- 
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graphie schenie is fiindamemally a compilation 
of the works of Abdallah & El Adindani (1965) 
and Kora (1992, 1995a, b). The stratigraphy 
adopted here is partly hased on and supported by 
some palacontological and pqlynolog'ical studies 
carried ont by the author as vvell as other workers 
on the PaJaeozoic of Egypt and adjacent countries. 
The Carboniferous c.lastic succession of Sinai is 
suhdividcd intn the Abu Thora Formation and 
the overlying Abu Durba Formation. Equivalenr 
rocks exposcd on the wesrern sidc ol the Gulf of 
Suez are ovcrlain by the Pcrmo-Carboniferous 
Ahcimcr Formation. Fhe following commcnts 
summarize the cbaracccristics of rhese lithostrati- 
graphic units. 

Abu Th o ra Formation 

Nomenclature 

This unit refers to the Late Carboniferous sand- 
stone describcd by Bail (1916) front west-central 
Sinai. Il was' given different liantes including 
Ataka Sériés (Kostandi 1959), upper sandstone 
formation (Ûmara & Schult/. 1965), Ataqa 
Formation (Weissbrod 1969; Said 1971; Klitzsch 
1990), Ataqa Group — El-Hashash, Magharet Ê1 
Maiah and Abu Zarab formations (Soliman & El 
Fetouh 1969) —, lower part ot El Tilt Sandstone 
(Omara 1971), Abu Thora Formation 
(Weissbrod 1980; Kora 1984) and Abu Thora 
Member of Rod El Hamal Formation (Beleiry et 
al. 1986). In the Northern Wadi Qena-Wadi El- 
Dakhel, équivalent deposits svere named Gilf 
Formation (lssawi & Jux 1982) and Sontr El Qaa 
Formation (klitzsch 1990). 

Recenrly, the name Abu Thora Formation has 
gained wide acceptance and was subsequenrly 
used by most investigators, c.g. El Sharkavvi et al. 
(1990), Morsy étal. (1992), Abdallah étal. 
(1992), El-Fawal (1994), Kora (1992, 1993, 
1995a, b), El Agami (1996) and El Sherbini 
(1996). 

Type section and locality 

Wadi Abu Thora (Iat. 29°02’N and long. 
33°24’E), near Ultt Bognta, west-central Sinai 
vvith a tliickness of 190 m. Weissbrod (1969) dis- 
ringuished two meinbers of the formation: a 
sandy-clayey member at base and a sandy-quart- 
zitic member at top. 


Référencé sections 

Abu Rodciyim boreholes on the Southern side of 
Wadi El Uonimur, norrh of Um Bogma (200 m 
thick), A second référencé section is measured 
near Wadi Sidri (80 m thick) and a third one 
(68 m thick) is studied front Wadi Nidia El 
Samr.i on the Southern sidc of Wadi Fcirau. A 
iourth less developcd rcference section (50 m 
thick) is recorded Iront Gabal Ekma in the Abu 
Durba area (Fig. 3). 

Bmtndanes 

In the Uni Bogma area, the Abu Thora 
Formation overlics conforntably the Early 
Carboniferous dolostqnes of Um Bog ma 
Formation and underlies unconformably the 
Permo-Triassic red beds of Qiseib Formation 
witli a local basaltic intrusion in-belween. The 
basaltic rocks of Farsh El-Azraq, Wadi Abu 
Nacash and Wadi Budra are rclarcd to Early 
Triassic-MiddJe Jurassic volcanic phases 
(Weissbrod 1969; Saleeb-Roufaiel étal. 1989). 

In Abu Durba and Wadi Nidia Fl Santra to the 
soutli of Wadi Ftiran, the Abu I hora Formation 
overlics unconfurmably Early Palacozoic saitd- 
stones with a thin conglomeratic hed at the 
contact. In that particular area, rite formation is 
ovcrlain conforntably by the Carboniferous shaly 
succession of Abu Durba Formation (Fig. 3). In 
Wadi El-Dakhtl of die norrh Eastern Deserr, rite 
Abu Thora Formation is unconformably ovcrlain 
by Early Cretaceous clastics of the Malha 
Formation (Fig. 4), reflecring a wider time gap of 
the unconforntity titan that présent in the type 
area (Abdallah et al. 1992). 

Description 

This is a dominantly light-coloured sandstone 
succession with occasional dark brown and yello- 
wish brown layers, alteinating with silty shales 
and kaolinitic claystoncs, carbonaceous in places. 
The formation could be subdivided into a lower 
“kaolili/cOal-bearing" member and an upper 
"glasS sand" member. 

The lower méniber is distributed ail over west- 
central Sinai, dècreasirig in thickness front 140 m 
in the. Ultt Bognta area to abour 70 m in rhe 
Wadi Feiran area and 50 ni in the Abu Durba 
area (Fig. 3). This mentber is made up ol pinkish 
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vvhite and yellow thick-bt'ddcd sandstones inter- 
calating sonie mudstones and shales, Cross bed- 
ding, rnainly of the tabular-plauar type, but also 
wedge and convolutc beddiug arc observed. The 
planar sets arc 50-100 cm in rhickncss, 2-3 m in 
length and gencrally dip 20°-30° towards north. 
Ripple marks and Hat horizontal laminations are 
observed in die fine silty intercalations near the 
top of the mernber. At Wadi Nidia El Samra to 
the south of Wadi Feiran, the basal part of this 
member includcs 3 ni thick biturbated shalc 
layer overlying dircctly the conglomérats band 
separating the Abu Thora Formation from the 
F.arly Palacozoic clastics. 

Two carbonaceous shale horizons vvith coal 
streaks were recorded from the continuously 
cored succession of the Abu Rodeiyim boreholes 
in the northern Urn Bogma area. I he lovver level 
is about 17 m thick directly overlying the marly 
dolostones of Dm Bogma Formation. A kaolini- 
tic claystone bed (3 m thick) is recorded in an 
interval about 20 m above ir. The upper carbo¬ 
naceous shale bed is 100 m above the lowcr onc. 
It varies in thickness' between 3 and 20 m and is 
underlying directly the upper "glass sand" mem¬ 
ber. At Wadi Abu Thora, the lowet carbonaceous 
shale intercalation (9 m thick) appears sorat 
70 m above the Um Bogma dolostones and the 
upper clay is 30 m above it. The kaolin beds 
exploited at Wadi Khabnba and Gabal Hazbar in 
the Uni Bogma area are stratigraphically lower 
than that irt Wadi Sidri arc.i. This indicatcs that 
the kaoliniric cUysttmes and carbonaceous shale 
horizons in the Abu Thora Formation are not 
confined to a certain level in the formation. 

The sandstone-kaolinitic mndstone faciès of the 
lower member of Abu Thora Formation in the 
Um Bogma and Wadi Feiran areas yielded badly 
preserved bracliiopods and marine ichnofossils 
indicating a remnant of the shallow marine 
conditions that prevailed earlier in the 
CarbonifetouS duting déposition of the Um 
Bogma carbonates, lise carbonaceous shale hori¬ 
zons yielded lepidodendroid flora and miospores 
of pteridophytic affinity, Thus, the litho- and 
biofacics cncountered reflec.t gradational environ- 
ments between coastal marine, swampy dèltaic 
and fluviatile (Fig. 5). 

The upper “glass sand” member is recorded 


essentially front the central and northern parts of 
the Um Bogma area with an average thickncss of 
60 m. Glass sand is currently cxploircd at Um 
Rodciyitn, El Qoi and Wadi Khaboba. It is also 
quatried from rhe notthern Wadi Qena-Wadi El- 
Dakhcl srrerch in the Eastern Deserc. This mem¬ 
ber was not recorded from Wadi Feiran and Abu 
Durba areas duc to érosion or even non-deposi- 
rion. The quarried whitc sand interval is usually 
in rhe range of 4-10 m of friable clcan well- 
sorred and roundcd medium to fine gratned 
quatzitic sandsronc. Manv sandstone beds are 
structurelcss, deeply weaihered and contain nei- 
ther clays nor carbonates, but enclose some gra¬ 
nules and coarse sand grains. The white 
sandstones are in places irregularly- to rabular- 
planar cross bedded. Badly preserved moulds and 
casts of indetenninare pclecypod and braebiopod 
remains were recorded from rhe weakly Consoli¬ 
dated bioturbared sandstones ofWadi Khaboba 
nea.r Um Bogma -and Wadi El-Dakhel in the nor¬ 
thern Eastern Desert, reflecting the dominance 
of marginal marine and fluviatile depositional 
environments. 

Fossil content and âge 

The Abu Thora Formation conta in s faunal and 
floral éléments. A La te Visean-Early Nainurian 
marine macroinvertebrare farina including the 
hrachiopod Orthutetes svbglobosns Girty (Fig. 5) 
and the hydroznan Plectodhats sp, was described 
front the kaolinitic nuidstone horizon at Wadi 
Khabnba in the Um Bogma area (Kora 1992). A 
marginal marine thanatocoeno.sï.s was recorded 
from the white sandstone ofWadi El-Dakhel in 
rhe north Eastern Desert (Jux & Issawi 19&3). 
Most conijnon is the brackish to 1res h-w a ter 
pelecypod Antbracoruna Trueman et Weir; ncxt 
cornes typical marine molluscs (Belleropbon 
Montfort, Cyprieur délia Hall, Ednwndia De 
Koninck, etc.) and rare bracliiopods 
(Dictyoclostiis Muir-Wood, Schizophofia King and 
Rbjpido niella Oeh 1er t ). 

In the Wadi Feiran area, the Abu Thora 
Formation lias yielded a broad variety of trace 
fossils of whicb rhree forms do hav r e Stratigraphie 
potential: Ctuziarut earborutria Seilacher, 
? Cruzhtna cùstata Seilacher and Ma rgel riti eh nus 
reptilis (Bande!). According to Seilacher (1990), 
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Fig. 3. — Stratigraphie corrélation chart of the Carboniterous successions in south-western Sinai. 
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the Margariiïchnns specimen from Sinai is idcnti- 
cal in form and size with macerial from thc Lace 
Carboniferous of Norrh America. 

In the Uni Bogma area, the argiJIaceous horizons 
of the Abu Thora Formation yielded rare finely 
agglutinated to granulaccd calcareous foramini- 
fers belonging to specics of Lugtotna Cummings, 
Nodosine/la Brady and Earlandinim Cummings 
whîch range tbrough mosr of rhe Carboniferous. 
Howevct, an ardraediscid foraminiferal assembla¬ 
ge was desciibed from équivalent deposits inclu- 
ded in thc basal part of thc Abu Darag 
Formation on the western side of the Gulf of 
Suez (Kora 1995b). The fossil spcctra in that 
interval include Arcbaediscus karreri, A. spin /, 
A. ex gr. akebimensis and Asteroarchaediscus ex gr. 
rugosus, poincing to a latest Viscan-earliest 
Namurian transition. 

Plant remains hâve long been known from the 
Abu Thora Formation (Fig. 5). These consist 
essentially of stem, root and leaf impressions of 
Lepidodendron , Lcpidodendrnpsis , Lepidvphloios , 
Kuorria, Sigillaria . Calamites , Bathrodendro/u 
Noeggeratbia, etc. and were rccordcd mainly from 
the Uni Bogma area in Sinai. Scward (1932) 
reported that the Sin.û fos.sils tnight belong to a 
Flora that flourished not far from the Southern 
shore ot the Tethys Sea in the lutter part of the 
Early Carboniferous or in the early stages of rhe 
Late Carboniferous. Similarly, Lejal-Nicol (1990) 
concluded a Late Visean-Namut'i.in âge for a 
similar assemblage recorded at Wadi Mukattab in 
the Wadi Feiran area. 

Palynomorphs were repeatedly recorded from rhe 
Abu Thora Formation. Recenrly, Kora (1993) 
described twü miospore assemblages from the 
carbonaceous shale horizons intercalating the 
lower ntember of thc formation in the Abu 
Rodeiyim borcholcs. Assemblage Zone A is res- 
tricted to the basal part of the formation and is 
characteriscd by thc cottiraon prcsence of 
Raistrickia tiigru, Spelneotriletes owensi, 
Dibolisporites trtûtUuosus, Relusotriletes incobatus 
and Valldlisportres ciliaris sUggesting a Late 
Visean âge. Assemblage Zone B is restricred to 
the 20 m incerval just below the glass sand mem- 
ber with a rich microflora induding Raistrickia 
fulva, Laevigarosporites vulgaris, bndosporites glo- 
biformis, Lopbotriletes gibbosus and Verruco- 


sisporites donarii indicating an âge ranging from 
Namurian C to Westphalian A. 

Géographie distribution and local corrélation 
The Abu Thora Formation is widely distributed 
in the Gulf of Suez région. In west-central Sinai, 
it is best developed in the central and northern 
parts of the Um Bogma area where it attains its 
maximum thickness (200 m). It extends from 
Wadi F.l Hoiiimur and the upper reaches of 
Wadi Kliaboba. coveting the broken plain of El 
Qor, and stretches across Gabal Hazbar and 
Cabal Ghorabi but decreases to a thickness of 
60 m in Cabal Raqaba easnvards. It is also well 
exposed in a rather narrow srrtp extending sonth- 
wards tbrough Wadi Bcidra, Wadi Sidrl, Wadi 
Mulcatrab and Crossing Wadi Feiran to Wadi 
Nidia El Samra. The Abu Thora Formation is 
reduced in thickness to about 50 m in the Abu 
Durba area (Fig. 3). 

In the western side of the Gulf of Suez, the Abu 
Thora Formation as described herein, corres¬ 
ponds to the lower mernber (50 m tliick) of the 
formation described by Abdallah et al, (1992) 
from Wadi El-Dakhel in the environs of Southern 
Galala. Their upper mernber (20 m tliick) is 
mostly coeval with the Abu Durba Formation 
described below. Similarly, the lower nvo uniis 
(100 m thick) of the Abu Darag Formation 
(Abdallah &C El Adindani 1965) arc timewise 
équivalent to the présent Abu Thora Formation; 
the overlying two unies (75 m thick) reptesent 
essentially thc sbaly succession of thc Abu Durba 
Formation. Moreovcr, équivalent deposits to the 
Abu Thora Formation were penetrjted by drilling 
in Wadi Aràba borehole-1. represented mostly by 
unit 3 of Fferminaer al. (1983). This interval cor¬ 
responds to rhe upper part of Nubia “C mernber” 
in rhe classification adopted by oil companies for 
the Gulf of Suez wells. 


Abu Durba Formation 
Nomenclature 

A formation status for this unit was introduced 
by sSaid (1971) who named it Durba Black 
Shalcs or Durba Formation (166 m chick), after 
a lirhologic description given by Hassan (1967) 
to a 122 m thick sandstone and fossiliferous 
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Fig. 4. — Stratigraphie corrélation chart of the Carboniferous-Permian successions in the Eastern Desert of Egypt. 
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shalc succession exposed in die Abu Durba area, 
Sinai. It is a synonym with the Nubia “'B mem- 
ber” of rhe oil coin parti es classification. This unir 
was incorrectly referred xo as Abeîmer Formation 
by Weissbrod (1980), Issawi & Jux (1982) and 
Allant (1989), Currendy, rhe name ; 'Abu Durba 
Formation" is commonly used by most investiga- 
tors (Klitzsch 1990; Kora 1989, 1992; El Agami 
1996; El Sherbini 1996 and Issawi 1996). 

Type section and locality 

East of Fl Belayini Bav, in the vicinity of Gabal 
Abu Durba, southwestern Sinai (lat. 28 n 34’ N 
and long. 33“17’ E). Another minor localny was 
also fourni nearthe mourh ofWadi Feiran on the 
eastern coast of the Gulf of Suez (I lassan L967). 

Référencé sections 

Two sections were siudied front the type area 
(Kora 1989). The first (125 m thick) extends 
through the Southern slopes of Gabal Elcma, 
immediatély ru rhe east of El Belayini Bay. The 
orher section (120 m thick) was studied on the 
righr hand side at the entrancc oi Wadi Feiran, 
facing the Petrobèl oil fields. Two additional sec¬ 
tions are studied rhroughout the présent work in 
the Wadi Feiran area. The first (105 m thick) is 
nieasured near Wadi Sidri at its junction with the 
Southern Wadi Büdra. The second (140 m thick) 
was colleeted Irom Wadi Nidia El Samra near the 
contact with the basement rocks on the Southern 
side ofWadi Feiran (Fig. 3). 

Boundaries 

In the type area and to the south ofWadi Feiran, 
rhe Abu Durba Formation overlies conformably 
the Abu Thora Formation and is unconformably 
overlain by Early Crécaceotls pebbly sandstones 
of the Malha Formation. To the norrh ofWadi 
Feiran, near Wadi Sidri and Wadi Budra, rhe 
Abu Durba Formation is separaied front the Abu 
Thora Formation by a basahic sill atid is overiain 
by the Permo-Trîassïc red beds of the Qiseib 
Formation (Fig. 3). In Wadi Araba borehole-1 on 
the western side of the Gulf of Suez, the Abu 
Durba Formation (unit 2 of Hermina et ni. 
1983) is underlying conformably a Late Carbo- 
niferous succession referred to as Rod EJ-Hamal 
Formation. In the Abu Darag area, deposits équi¬ 


valent to the Abu Durba Formation which are 
represented by the upper two units of the Abu 
Darag Formation (Abdallah Sc El Adindani 
3 965) are overlain unconformably by Permo- 
Triassic red beds of rhe Qiseib Formation. At 
Wadi El-Dakhel in the northern Eastern Desert, 
rocks équivalent to rhe Abu Durba Formation 
(upper mentber of the Abu Thora Formation of 
Abdallah et ni. 1992) were overlain unconforma¬ 
bly by the Malha Formation (Fig. 4). 

Description 

lit the Abu Durba area, the formation could be 
differentiated lithologically into three horizons 
(Fig. 3). The lovver part is rnade up of dark grey 
to black shales imerbedding few laminated silt- 
stone and thin-bedded grey sandstone beds. An 
environment dominared by brackish water or 
estuarine conditions is indicated from the pré¬ 
sence of nnlv arenaceous foramimfers of low 
diversity (Fig. 5). The middle part is essentially 
composed ofwhite or multicoloured medium to 
coarse grained sandstones ranging from thin bed- 
ded ro tabular-planar cross bedded. The tabular 
sets are 20-30 cm in thickness and 3-4 m in 
length. The upper part of the formation is cha- 
racterised hy rhe présence of a dark grey ro green 
fossiliferous shale horizon wirh two sandy dolos- 
tonc/dolomitic sandstone inrerbeds. The shale 
contains varied marine fauna dominatecl by 
bryozoans and brachiopods. A conspicuous 
tmfoSsiliferous reddish brown line sandstone lied 
séparâtes the Abu Durba Formation trom the 
overlying light-culoured Crelaceous sandstones 
of the Malha Formation in that area. However, 
in the Wadi Feiran area, the diflerciitiation of the 
Abu Durba Formation into three parts is not 
possible, sincc the dark grey siltstone and shale 
beds alternatc with the ferruginous sandstones 
thrüugliout the whole succession. Also, the fossi¬ 
liferous marine sandy dolostonc interbeds arc not 
encountered (Fig. 3). 

Fossil content and âge 

The lower part of the Abti Durba Formation in 
the type area is chatactcrised by an assemblage of 
arenaceous foraminifers dominated by 
Glomospïra diverse! Cushman et Waters and 
Nodosinella aegyptiaat Said et Eissa (Fig. 5). 
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Similar foraminiferal association is encountered 
front the succession srudied at Wadi Sidti. Plant 
remains in tlie form of drifted logs of 
Lepidodendron and Calamites were reCorded from 
the middle saudy interval of the formation, 
vvhereas bryozoans cover almosv rhe enrire bed- 
ding plane surfaces of sonie shale beds in the 
upper part and include species ol Fenestella , 
Polypora, Fistulipora and Ascopura. These are asso- 
ciated with die Middle Pemisylvanian brachio- 
pod Neospirtfer catnemlm (Morton) together vvith 
species of Rfticulatm , Cborislitella and Choristites. 
Bryozoans and btachiopods of similar affinitv 
were recorded from the Wadi Ara b a borehole-l 
(Hermina et al. 1983). This inrervul is characteri- 
sed by the présence of a conodont assemblage 
dominated by Idiognathodus delivatus Gunnel 
and Neognatbodus medexultimus Merrill (Fig. 5), 
suggestittg an Early Moscovinn âge equivalenr to 
Westphalian B-C (Kora 1989). 

Géographie distribution and local corrélation 
The Abu Durba Formation is recorded from 
both sides ol rhe Gulf ol Suez. On rhe eastern 
side, it is vvell-dcveloped and best exposed in the 
Abu Durba-Wadi Feiran area, pat ticularly along 
the western slopes of Gabal Ekma. h is not 
encountered in the central and northern parts of 
the Uni Bogma area (Fig. 3). Tins fo.ssiliferous 
mainly black shale succession is described from 
Wadi Araba borehole-1, on the western side of 
rhe gult (Said 1971; Hermina et al. 1983). It lias 
been also recorded from many wells drilled by oil 
companies in the Gulf of Suez, e.g. in the 
Gharib, Bakr Ramadan, July, Ras Budran and 
Belayim oil fields, -and is uslially referred to as 
Nubia “B member”, 

The présent scudy cotisiders the fossiliferous dark 
coloured uppet part (20 m thick) of the 
Carboniferoüs succession exposed at Wadi El- 
Dakhel in lhe northern Eastern Desert uverlying 
the workable glass sand (the Upper shale-sand- 
stone member of the Abu Thorâ Formation of 
Abdallah et al, 1992) to represent the'Abu Durba 
Formation in chat area. Deposits équivalent to 
rhe Abu Durba Formation do occur in the Abu 
Darag area and are inçluded in the upper part 
(75 m rliick) of the Abu Darag Formation of 
Abdallah & El Adindani (1965). This interval 


yielded Westphalian microfossils (Omara 1965). 
Howevcr, the succession cannot be collected 
front a single outerop. The complicatcd fault 
pattern and the widc distribution of Plio- 
Pleisrocene rerraces in the Abu Darag-Wadi 
Araba area rnakc rhe distinction hetween the 
clascics building up tlie Abu Thora and the Abu 
Durba formations radier arbitrary. The présent 
stndy suggests ro keep applying rhe name Abu 
Darag Formation for the Carboniferoüs succes¬ 
sion exposed around the Abu Darag Lighthouse 
in the Northern Galala which is équivalent to 
both the Abu Thora and the overlying Abu 
Durba formations in Sinai (Figs 4, 5). 

Aheimer Formation 

Nomenclature 

This unit was first named by Abdallah & El 
Adindani (1965), cocval with the Ataqa 
Formation (Said 1971; Beieity et al. 1986) and 
with the upper part of the Ataqa Group or the 
Rod El Hantai Formation as used by Darwish 
(1992). 

Type section and locality 

Wadi Aheimer, about 10 knt S-SE ofAin Sukhna 
on the eastern footslopes of rite Northern Galala 
massif (lut. 29 u 31 * N and long. 32 a 29' E); the 
tliickness is approximately 250 m. It was sub- 
divided into 3 units; a lovver unit; Shale ntember 
(60 m), a middle unit: Limesrone member 
(90 m) and an upper unit; Silt-sandstone mem- 
her, 100 m thick (Said & Eissa 1969; Said 1971). 

Référencé sections 

The A hein ter Formation is studied by the présent 
writer in tlie cliffs bordering Bit Aheimer bet- 
ween xoad marks 67 and 68 km of the Suez- 
Gharib road (162 m thick); another référencé 
section is well exposed at road mark 79 knt. The 
formation ranges in thickncss front 65 m around 
Wadi Qiseilt to more than 200 m slightly to the 
South of Ain Sukhna. The thickness of these 
ltighly faulted sequences varies greatly from place 
to place wirhin short distances. 

Botntdaries 

lu the study area, the base of the Aheimer For¬ 
mation is not exposed, but ir has been considered 
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to rest conformably over or to intérfinger with 
the Abu Darag Formation (Klitzsch 1990) or the 
Rod El Harnal Formation (Said 1971). It under- 
lies witbolil visible unconfonnity the Permo- 
Triassic red beds of the Qiscib Formation. In 
places where the ted beds were removed, e.g. on 
the northern fbotwalls of Wadi Alieimer and the 
northern face of Northern Galala, the Aheimer 
Formation is ovetlaih uncohfortmlbly by the 
Early Cretaceous Malhà Formation (Swedan &r 
Kandil 1990; Darwish 1992). 

Description 

The Permo-Carbonilerous exposures in the 
Northern Galala form a narrow strip of dark- 
coloured sandstones alternating with a mtmber 
of fossiliferous shale and dolostone beds, often in 
a cyclic manuel. Several fming upwatd sequences 
of 10-20 m thickncss were dcSCribed by Bandd 
&c Kuss (1987). Fluviatile sandstones commonly 
forai the base of the cycle vvhile the top is domi- 
nated by mudstones and dolomitized limestones 
with diverse shallow marine fauna. It can be sub- 
divided into three inembers (Kora & Mansonr 
1992). 

Lower mt mber 

This member is composed mainly of dark grey- 
black fossiliferous papery shales. They are slightly 
calcareous and intercalated with some yellovv cal- 
careous sandstone beds. It is most thick (60 nt) 
south ofBir Abu Darag. About 34 m of this unit 
are exposed in the diffif Overlunging the asphal- 
tic road of Suez-Chant) ilt two localities studied 
at road marks 68 and 79 km. The basal shales are 
i ich in crinoidal columnals, bivalves, corals, bra- 
chiopods- and bryozoans, reflecting shallow nor¬ 
mal marine conditions. A low energy environ¬ 
ment is suggested by the présence of délicate 
fenestrate bryozoans as we|l as the préservation of 
most crinoids in growtli position. Trace fossils in 
the form of simple vertical and decp burrows are 
frequently encountered in the silty shale faciès 
near the top of this member, indicating a margi¬ 
nal “intertidal" environment. So, a sheltered 
shallow marine environment changed to inteiri¬ 
dai ‘Tagoonal-deltaic” conditions during the 
déposition ol the upper part of the iower mem¬ 
ber (Fig. 5). 


M nielle Member 

This unit is made up of yellowish brown sand¬ 
stones intercalated with few grey siltstone and 
calcareous sandstone beds, Along the measured 
section at road mark 68 km three to four thin 
hard brown crinoidal dolostone beds are encoun¬ 
tered in this rneniher which yielded some thin 
shelled bracljiopods. According to Abdallah & El 
Adindani (1965). this member is best developed 
(106 m thick) in the cliffs that border \Vgdi 
Aheimer. There, it is characterised by the présen¬ 
ce of six crinoidal limestone horizons and five 
fossiliferous .sandy limestone lieds. These rocks 
are associared with sandstones shuwing commun 
small-scale herringbone cross bedding. The angle 
of inclination is 15-20° in two opposite direc¬ 
tions foimîng chevrons, This suggests a partly 
intertidal depositional environment fot the basal 
ahd top beds of this member. The characteristic 
microfâcies of this member is an alternation of 
calcareous siltstone, sandy crinoidal dolostone 
and dolomitized algal grainStone. Within the car¬ 
bonate faciès, characteristic thali of encrusting 
phylloid (leaflikc) iilgae hâve been observed 
associated with rare calcareous foraminifers. 
These dolostone thin beds hâve yielded thin- 
shelled brachiopods together with other shell 
fragments in a clcan, grain-supported fabric. 
T bis association indicates déposition in a shal¬ 
low, wcll-lighted subtidal environment (Fig. 5), 

Upper member 

This member is composed of yellow-grey thick- 
bedded fine-medium grained sandstones with 
few’ light to dark grey siltstone interbeds. The 
unit attains an average thickncss of 100 m at 
Wadi Aheimer. It thins to only 40 m in the nor- 
chern face of the Northern Galala. Tabular- 
planar cross bedding is the dominant sediment- 
ary structure observed. The sandstones are most- 
Iv quartz arenite, partly lermginous and partly 
argillaceous. Rare badly preserved agglutinated 
foraminifers are rbe only microfossils wbich 
could be separated (rom the intcrcalatlng silt- 
shalc horizons. Thèse indicate a marginal envi¬ 
ronment containing some brackish lagoons and 
swamps. This environment migbt hâve been 
changed to fluviomarine conditions near the base 
and top of the succession (Fig. 5), where large- 


GEODIVERSITAS • 1998 • 20(4) 


713 



Kora M. 


scale tabülar bedding is more conspicuous in 
eoarse ferrUginous pebbly sandstones. 

Fossil content and âge 

The Permo-Carboniferous succession of the 
Aheimer Formation j'ielded a variety of macro - 
and microfannal and floral associations. The 
lower member is the ricbcst lossil-bearing hori¬ 
zon encountcrcd. Ityieldcd an interesting rugose 
coral fauna describcd bv Hcrbig & Kuss (1988) 
and Kora & Mansour (1991). The coral tauna 
includcs typical Lare Carbuniferous “West- 
phalian D-Stephanian" for ms e.g. Roti-phylium 
sokolovi (Fomichev) and Bothrophyllton pseudoco- 
nicum Dobrolyubuva, in addition to species 
belonging to the généra Pamduplophyllinn Wn et 
Zhou, I.ytvoldsma Soshkina. VerbeekielLt Pcneckc 
and Assimulia Fcdorowski, wbich arc known to 
cross the Carbon iferous/Permian boundary. 
These corals are associated vvith characretistic 
Late Carbonifère us braebiopods I i ko 
Antbmcospirifer sp. and Rngosochoncics califotni- 
eus Watkins. Moreovet, a rare Late Catboniferous 
conodont Ci uns dominared by Streptogmithodits 
spp. vvas deseribed from this interva] (Omars & 
Kenawy 1966: Said & Lissa 1969). Sorne impor¬ 
tant calcarcous foranainifers including Heini- 
gordius barltoni Cushman et Watcrs, Psettdo- 
bradyina cf. pulchra Reitlinger, etc, were also 
recorded (Hcrbig & Kuss 1988) from this mem¬ 
ber (Fig. 5). 

The middîc member of the Aheimer Formation 
yielded an Early Permian association dominated 
by Rhipidomellfi cordialis Grant in addition to 
species of the gcncra Composita Brown and 
Dielasrtut Kiug. On the otlicr hand, a fossil flora 
derived from rocks overlying the Carboniferous 
dolostones - of the Aheimer Formation ar Bir 
Qiscib was determined by Lejal-Nicol in Bandel 
& Kuss (1987). J he flora indudes abundant 
branches of Coniferophy ta and Jess commun 
leaves of Pteridophylla; the stratigraphie range of 
which is upperrnost Garboniferous-Early 
Permian. A typical Permian llora dominated by 
Calliptetis eonferta (Sternberg) and Curdaites sp. 
were describcd by Lejal-Nicol (1990) ftom depo- 
sits belonging to the upper member of the 
Aheimer Formation in the Wadi Araba area. 
These deposits yielded also Early Permian fossil 


algae including Ortonella morikawai Endo, 
Solenopora texana Johnson and Osagici incrustata 
Twenhofel (Oniran & Khalifa 1988). 

Thus, the Aheimer Formation ranges in age from 
the Late Carboniferous in its lower member to 
the Early Permian in the upper member (Fig. 5). 
This age assignaient is qui te accepted by almost 
ail investigatots, except Issawi (1996) who daims 
tliat the Aheimet Formation is Triassic in age. 

Géographie distribution and local corrélation 
The Aheimer Formation is recorded in outerops 
only from the western sidc of the Gulf of Suez, Ir 
is well exposed in the low eliils facing the Gulf of 
Suez between Wadi Qiseib and Wadi Mai 
Sweilim. The rocks of this formation are 
upthrown against Cretaceous-Tertiary strata to 
the tiorih ol Wadi Aheimer. The landscape chan- 
ged drasticallv in the last few years. The area is 
being prepared for investnaent; the infrastruc¬ 
tures ol many industrial and fourism projccts 
were already coustructed. ConSequently, several 
fâuhblôcks are destroyed and partly removed. 
The notthermnost known oliterop (166 m thlck) 
îs that describcd by Swedan Si Kaiidil (1990) 
from Wadi Llm Reseis in the-notthçrn lace of the 
Northern Galala. Equivalent rocks att- recorded 
from the subsurface of the northern part of the 
Gulf of Suez e.g. Ataqa-1 and GS9-1 wells. The 
Southernmost outerops belonging to this unit are 
describcd from Wadi Ataba along the Southern 
tootslopes of the Northern Galala Plateau. This 
loçality was considérée! as the type section of the 
Rod Kl-Hamal Formation (Abdallah & El- 
Adindani 1965),. 

l'hc ‘‘transitional strata” exposed in the ciifls bet- 
ween Wadi Bir Abu Darag and Wadi Bir Abu 
Sandug show a general rcsemblance vvith — and 
are équivalent to - the upper member of the 
Aheimer Formation (Said & Eissa 1969). 
Hovvevcr, Abd El Shafy Si Ahd El Azeam (1990) 
placed the “transitional strata” on top of the 
Aheimer Formation in spitc of the absence of 
diagnostic lossils that may confirm such strati¬ 
graphie position. Moreover, Darwish (1992) pre- 
fered to relate ail the Late Palaeozoic rocks 
exposed in the Northern Galala Plateau to une 
formai unit; the Rod El Hamal Formation, 
rather than to two or three formations (Fig. 4). 
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H e considered this upper member of the 
Aheimer Formation ro overlie unconformably 
the middJe member, contràfy to ail other investi- 
gators, and correlared it with the Jtirassic-Early 
Cretaceous sequence ofMalha Formation. 


DEPOSITIONAL HISTORY AND 
REGIONAL CORRELATIONS 

The oldesr adequately datcd Carboniferous 
deposits exposed in the Gulf of Suez région are 
the marine carbonates (40 m thick) of the Uni 
Bogma Formation known only from Wést-Central 
Sinai. The Eatly Carboniferous faunâs within 
this phase are of Subtropical chàracter. Oxygen 
isotope values suggest that the water température 
was 25°-28°C (Kora 1984). Based on isopach 
contour maps, litho- and biofacies, it has been 
suggested thaï the Um Bogma area was submer* 
ged during Mitldle-Lâte Visean time by a shallow 
transgressive sea with a shoréline runping gene- 
rally NE-SW'' and an open sea towàrds the NW 
(Kora et ni 1994). 

From the faunal assemblages, therc is évidence 
suggesting Iree communication with other -areas 
in the Tethyan Realm, even though marine time- 
equivaJent rocks hâve not yet been recorded in 
eastern Sinai, Southern Israel-Palestine nor 
Jordan. The probable reason for the absence of 
this unit from most Near East localities is a 
major epeirogenic uplift during the Hercynian 
structural event, Erosion removed most of the 
Early Palaeozoic and a greâtér patt of the Early 
Carboniferous from eastern Egypt. Régional stra¬ 
tigraphie évidence indicates thaï this Late 
Devonian-Early Carboniferous event was confi- 
ned to a relatively narrovv belt extending from 
the Gulf of Suez area to the vicinity of NE Syria 
and SE Tiirkey (Kohn et ai 1992.). Although 
subséquent marine transgressions affected nor- 
thern Egypt, probably only marginally, no major 
Late Devonian-Early Carboniferous érosion is 
recorded in the north Western Desert of Eg>'pt 
and eastern Libya (Keeley 1989). 

The Um Bogma carbonates are followed bv a 
200 m thick clasdc sequence ol the Abu Thora 
Formation. It is a sandstone-dominated succes¬ 


sion intercaiated with sonie kaolinitie claystone 
and carbonaceous shale beds, recorded trom both 
sides of the Gulf of Suez. The litho- and biofa¬ 
cies encounrered reflccr gradational environ- 
ments beeween Coastal marine-swampy deltaic 
and fluviatîle (Fig. 5). The association of badly 
preserved brachiopods and marine trace fossils in 
the kaolin/coa 1 -bcaring lower member relers to a 
remnam of the shallow marine conditions that 
prevailed earlien, The carbonaceous shale inter- 
vals yielded palynofloras of Late Viscan-Eady 
Westphalian (= mostly Scrpukliovian-Bashkitian) 
âge associated with $ome reworked Early 
Palaeozoic .acritarchs (Kora & Schultz 1987) and 
chirinozoans which may be derived originally 
from Late- Devonian Sinaitic-Negev palaco-high 
(Zaslavskaya et al. 1995). 

The Abu Thora Formation thins towards the 
Abu Durba area in rhe sourli and is conformably 
overlain by a black shale-sandstone succession 
(125 m thick) of the Abu Durba Formation. 
This fluvio-marine to marine faciès contains 
conodonts and brachiopods indicatmg a Middle 
Westphalian (= Earlv Moscovian) âge. A more or 
|css similar Carboniferous succession (175 m 
thick) is. exposed along rhe western Coastal plain 
of the Gulf of Suez in the Abu Darag area. 
Marine influence becomes less clear southwards 
and the équivalent deposits in rhe Wadi El- 
Dakhel section (Southern Galala) arc the sou- 
thernmost marine expnsurcs in NE Africa (Jux & 
Issawi 1983). 11! the subsurlace of the Gulf of 
Etiez, région, this unit is usually referred to as 
Nubia “B member" by most oil geologists. 
Fluvial sandstones increase towards Aswan and 
Gilf Kebir areas and the Permo-Carboniferous 
G il F Formation (Fig. 4) is the équivalent rock 
unir in Southern Egypt (Issawi &c Jux 1982; 
Issawi & Osman 1993). 

The swampy-lagoonal and deltaic inrervals hâve 
yielded microfloral éléments which are represen- 
ted in the Norrh African (particularly Libya, 
Loboziak & Clayron 1988), central and northern 
Saudi Arabian (Clayron 1995; Owens & Turner 
1995), Western European (Clayton et ai 1977), 
North American (Ravn &: Fitzgerald 1982) and 
Western Ausrralian (Playford & Powis 1979) 
palynofloras by identical or closely similar forms. 
This suggests thar the Carboniferous végétation 
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of the Abu Thora and Abu Durba formations 
was of cosmopoiitan nature and flourished befo- 
re the Late Carboniferous glaciation in 
Gondwana which marked the beginning of pro- 
vincialism in thefloras (Kora 1993). 

Outcrops in the Northern Galala are cvidently of 
younger Carboniferous (Kazimovian Gzhelian) 
and Early Permiajt âges. These deposits (250 m 
thick) reilect shallow subtidal-prograding shoreli- 
ne and fluviatile conditions of the Aheimer 
Formation. This unit is recorded from the west¬ 
ern side of the GulfofSuez only and is overlain 
mostly by continental red beds of the Late 
Permian-Triassic Qiseib Formation. Equivalent 
deposits of the Ataqa Formation are restricted to 
the subsilrface of the northern Gulf of Suez and 
central Sinai borehules. The litho- and biofacies 
(Fig. 5) entouniered indicaie lhat the Aheimer 
Formation was deposited front a shallow trans- 
gressive-regressive sea, representing probably the 
last major invasion of the fethys Sea to the area 
during the Palaéozoic times. 

The absence of the Aheimer Formation front 
Southern Sinai points to another uplift that took 
place in the région at the end of the 
Carboniferous or during the Early Permian. 
Much of the just deposttèd Permo-Carboniferous 
sédiments were removed by érosion as were the 
remaining older deposits. dite removal of the 
older deposits of the Abu Durba Formation from 
the central and northern parts ot the Um Bogma 
area, Sinai suggests that this area was deeper 
truncated than the western side of the Gulf of 
Suez. Moreover, Carboniferous rocks hâve nor 
yet been recorded in eastern Sinai, Southern 
Israel-Palestine nor Jordan, In the Negev Desert, 
Early Permian clastics of the Saâd Formation 
were recorded from the subsurface overlying rhe 
Precambrian basement and underlying thick 
Permo-Triassic succession (Zaslavskaya et al. 
1995) reflecting even more deeper rriincation. 

In the subsurface of the northern Western 
Desert, Permo-Carboniferous paralic clastics 
équivalent to ihose of the Gulf of Suez include 
the Dhillah and the overlying Safi formations 
(Fig. 6). SimiJar deposits are recognised from 
Cyrcnaicn in norrheascern Libya (Vachard et al. 
1993). The style of Late Palaéozoic déposition in 
Southern Libya and into Algeria seems quite 


unlike that in Egypt (Keeley 1989). Equivalent 
deposits in western Libya basins include partly 
the Mrar, Assedjefar, Dembaba and Tiguen- 
tourine formations {Bellini & Massa 1980). 
Palaeohiogeographic relations with Tunisia, 
Morocco and the Algérien Sahara were stronger 
in the Early Carboniferous than in the Permo- 
Carboniferous cime (Kora 1995a). 

In central Saudi Arabia, the Permo- 
Carboniferous Unayzah Formation was recorded 
from Al Qasim Province and Widyan Basin (Al- 
Laboun 1982, 1987; Khalifa 1993). These 
swampy-deltaïc deposits overlie conformably 
older Carboniferous clastics (Fig, 6) équivalent to 
the Khalata-Berwath formations (Owens & 
Turner 1995), and underlie conformably also the 
well-known Late Permian marine rocks of the 
Khuff Formation (McGillivray & Husseini 1992; 
Al-Aswad & Kamel 1992). These carbonate 
rocks tepresent one of the laigesr outcrops of 
marine Permian in the world, with clastics 
încreasing south vvards. 

The Permo-Carboniferous sandstones are recor¬ 
ded also in the Mosandam Peninsula of northern 
Oman (Gharif Formation) and from western 
Iran (Faraghan Formation), underlying conform¬ 
ably Lare Permian carbonates (Khalifa 1993). In 
the Western Iraqi Desert, équivalent Permo- 
Carboniferous clastics bave been described as the 
Gaara Formation (Nader et. al. 1993. 1994) 
reflecting also swanipy-fluviatile conditions. 
Time-equivalent rocks in Syria (Fig. 6) include 
shallow marine-deltaïc subsurface deposits of the 
Markada Croup (Sawanet and Najeeb forma¬ 
tions) and continental clastics of the Aman us 
Group (Heil Formation). 11 the chickncsscs esti- 
mated by Al-Youssef & Avcd (1992) are correct, 
then the Syria n Permo-Carboniferous deposits 
(>1000 m in the Palmyrid Trough) will be the 
thickest succession ever recorded in the Middle 
East, Equivalent less developed deposits bave also 
been recorded froin SETurkey and northern 
Iraq. 

CONCLUSION 

A unified lithostratigraphic scheme for the Late 
Palaéozoic succession in the Gulf of Suez région 
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is proposeci, including from base to top: 

— Um Bogma Formation: Middle-Lare Visean, 

— Abu Thora Formation: mostly Serpukhovian- 
Bashkirian, 

— Abu Durba Formation: Moscovian, 

— Aheimer Formation: Kazimovian/Gzhelian- 
Early Fermi an, 

— Qiseib Formation: La te Petmian-Triassic. 

The Um Bogma Formation is known only front 
the eastern side and rhe Ahcinter Formation is 
recorded only from the western side of the gulf; 
ail orhcr formations arc distributcd on both sides. 

In spire of the fact that borh the Abu Thora and 
the overlying Abu Durba formations, which are 
originally described from Sinai, do occur on the 
western side of the Gull of Suez, rhe complicared 
structural pattern ot the Abu Darag-Wadt Araba 
area makes it difFicult to diflerentiare in the field 
berween the dastics building up rhese two for¬ 
mations. In rhat case, the naine Abu Darag 
Formation can bc applied for rhe Carboniferous 
succession otposed in that particular area. 

The Carbontfcroüs-Permian succession in the 
région is boundcd by two Unconformirics; a pro- 
nounccd lowcr one, coînciding with the 
Hercynian structural event, resulred in the remo- 
val of most of the ttnderlying Early Palaeozoic 
and rhe basal Early Carboniferous deposits, The 
second uplifr took place mostly during the Early 
Permian and led to subséquent érosion of a part 
of rhe Late Carhonilcrnus and ail the Early 
Permian successions from Sinai. It scems that the 
Late Permian sea transgression which covered 
wide areas in rhe Near East had not affected 
Egypt, since continental red beds (the Qiseib 
Formation) of Lite Permian-Triassic âge overlie 
unconformably the Permo-Carbon Uerous succes¬ 
sion. 

The fossil cummunities indicate that the Permo- 
Carboniferou.ç succession of the Gulf of Suez 
région was deposited during rransgressivc/regres- 
sive cycles of a subtropical epicontinenral sea 
which might bave covered the northern parts of 
the Eastern and Western Déserts of Egypt, east¬ 
ern Libya and grearer areas in Norrb Africa. The 
swampy-laguonal and deltaic intentais in the Late 
Carboniferous succession can be correlated wirh 
équivalent deposits from northern and central 


Saudi Arabia, Syria and other countries in the 
Near East. Since no marine Permo-Carboni- 
ferous deposits are recorded south of the study 
area, ir can be concluded that the Gulf of Suez 
région and gréa ta arens in Norrb Africa and the 
Near East were siiuated not far froin ibe South¬ 
ern shorc of the Tethys Sea during most of the 
Permo-Carboniferous time. 

The current knowledge of the Permo- 
Carbonilerous fauna of the Gulf of Suez région, 
though containing enough elemenrs pointing to a 
Iree communication witli the thicker marine 
Terhyan séquences, is still far from complété. 
Excessive investigation of the marine layers in the 
Abu Thora, Abu Durba and Aheimer formations 
may resuit in the récognition of more distinctive 
fossils. Conodonrs and calca remis foraminiters are 
ttecessary microfaunas in calibiaring chc biostrati- 
graphic and palaeogeographic interprétations. 
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